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Lactobacilli colonize the human gastrointestinal tract as normal flora (1), and they can regulate the intestinal homeostasis by providing several beneficial properties, including pathogen inhibition and immunomodulation (5, 7). As an effective probiotic lactobacillus, the genome sequence of Lactobacillus salivarius GJ-24 isolated from the feces of healthy adults was determined using next-generation sequencing (NGS) technology. Additional studies identified that this strain has a high level of activity in lactic acid production during growth in milk medium, indicating its potential uses as a useful starter culture candidate for dairy products such as yogurt and cheese.
The sequence data were obtained using a GS FLX Titanium system (Roche Diagnostics, Branford, CT) with an 8-kb-span paired-end library (380,940 reads, ϳ63.4 Mb) and Illumina GA IIx (San Diego, CA) with 100 bp paired-end information (31,391,624 reads, ϳ2,862.3 Mb). All reads were assembled into 11 contigs using GS Assembler 2.3 (Roche Diagnostics, Branford, CT) and CLC Genomics Workbench 4.5.1 (CLC bio, Denmark), and total coverage over the whole genome reached ϳ1,467-fold. The functional annotation of predicted genes was achieved using a RAST server (2) and in-house comparison with the KEGG (6) and COG (9) databases.
The draft genome of L. salivarius GJ-24 includes 1,995,968 bp with a 33.0% GϩC ratio. GJ-24 contains 1,883 protein-and 71 tRNA-encoding genes and 4 rRNA operons, and as in other L. salivarius strains (3), the presence of a megaplasmid which reaches approximately 236 kb is detected.
Bacteriocin activity and the responsible genes, homologs of salivaricin ABP-118 in L. salivarius UCC118 (4), have been confirmed in preliminary experiments and genome analysis. In contrast to the situation in other strains, the bacteriocin gene cluster is contained in the phage, and it shows a lower degree of similarity (ϳ80%) than other regions of the genome to its counterparts in other strains. The synteny of bacteriocin gene cluster is conserved, except that the AbpIM bacteriocin immunity protein and bacteriocin precursor are moved to the start of the cluster (4). The spectra and level of bacteriocin activity should be investigated in further studies.
Comparative genome analysis with other strains revealed that L. salivarius GJ-24 contains the exclusive dextransucrase responsible for sucrose hydrolysis. Also, two alpha-and one beta-galactosidase were identified which play a role in sugar degradation. GJ-24 lacks several gene clusters, including glucitol/sorbitol and fructose/sorbose phpsphotransferase systems and exopolysaccharide (EPS)-related genes (8) , but contains unique cell wall-anchored proteins and glycosyltransferases which may contribute to adherence to the gastrointestinal wall (10) .These features can improve our understanding of probiotic characteristics with regard to lactic acid bacteria.
Nucleotide sequence accession number. The draft genome sequence of Lactobacillus salivarius GJ-24 has been deposited in the GenBank database with the accession number AFOI00000000.
